Digital per-oral cholangioscopy with holmium laser lithotripsy to manage complex biliary calculi Figure 1 . A, Fluoroscopic image taken at ERCP of an 85-year-old woman who presented with cholangitis, demonstrating 2 impacted calculi within the common bile duct (arrows). B, Evidence of retroperitoneal air during the procedure secondary to perforation of a duodenal diverticulum. C, Duodenal perforation closed by successful placement of an over-the-scope-clip. D, Gastrografin study demonstrating no evidence of leak following closure of the duodenal perforation (arrow). E, Digital per-oral cholangioscopy with holmium laser lithotripsy under combined endoscopic (E and F) and fluoroscopic (G) control was used to treat the biliary calculi. This technique was chosen so as not to disrupt the previously treated perforation. H, Fluoroscopic image taken at ERCP demonstrating successful stone fragmentation. I, Fluoroscopic image taken at ERCP demonstrating successful stone clearance.
We present 3 cases that demonstrate the efficacy and safety of holmium laser lithotripsy in the management of complex biliary calculi. Digital per-oral cholangioscopy performed under fluoroscopic and endoscopic control allows direct visualization of calculi in the intrahepatic and extrahepatic biliary tree. A 200-micron lithotripsy fiber can be advanced down the 1.2-mm channel of the cholangioscope. Visualization is achieved with constant irrigation of normal saline solution (90-100 mL/min). Power settings of 10 watts (10 Hz, 1 joule) are safe to use and allow successful stone fragmentation.
In case 1, a large (25 mm) and impacted common bile duct calculus was treated successfully with holmium laser lithotripsy. In case 3, holmium laser lithotripsy was used to successfully treat numerous calculi within various intrahepatic right lobe segments under direct endoscopic and fluoroscopic control. The safety of this technique is highlighted in case 2 (Fig. 1) . After an iatrogenic duodenal perforation, treated with an over-the-scope clip device, cholangioscopy with holmium laser lithotipsy was used to treat large biliary calculi so as not to disrupt the treated perforation, as can occur with mechanical lithotripsy. Additionally, holmium laser lithotripsy is also less likely to cause bile duct injury when compared with electrohydraulic probes (Video 1, available online at www.VideoGIE.org).
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